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Oxidative dimerization of some aromatic hydrocarbons,
diphenylacetylene and diphenyl amine, selective oxidation of
thiols to disulfides, and transformation of 1,5-cyclooctadiene
to the corresponding bicyclo[3.3.0]octane derivatives through
trans-annular reactions have been achieved using iron (Ill)
perchlorate(ITP).
Various inorganic compounds like thallium(III)
nitrate I, osmium (IV) or (VII) oxide', potassium
Note
permanganate':", ferric chlorides and ferric nitrate"
etc. have been used for functional group
transformation in organic synthesis. In continuation
of our study on iron (III) perchlorate7.12, the present
investigation was carried out wherein , it has been
observed that when aromatic hydrocarbons in
acetonitrile are treated with ITP, the corresponding
dimeric oxidation products (Table I) are formed.
Eight compounds 1-8 (Table I) were used as
substrates and in each case (except phenanthrene),
the oxidative dimerization took place, No reaction
was observed with anthracene 8 and 1-
nitronaphthalene 4.
On the other hand, 1,5 cyclooctadiene 9 on
treatment with a solution of ITP in the presence of
an aliphatic acid (RCOOH;R=CH3,C2Hs-CH3-
CH(CH3)-CHr) gave the corresponding bicyclo
[3.3.0]octane-2-carboxylic esters 10 formed through
a transannular reaction (Table II). The structures of
the esters 10 were confirmed from the results of a
series of reactions (basic hydrolysis, followed by
oxidation with pyridinium chlorochromate (PCC)
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Entry Substrate Reaction period (h)"
Table I-Dimerization products 1-8of aromatic hydrocarbons, diphenylacetylene and dephenylamine-Contd.
Yield (%)




6. Diphenyl acetylene 2
7. Diphenylamine 2
8. Anthracene 24IReflux































and finally by derivatization with semicarbazide
hydrochloride) as outlined in Scheme I. Melting
point of the semicarbazone 13 was 179-80° (lit.14,
m.p. 181°) The bicyclic ketone 12 showed carbonyl
frequency in its IR 1744cm-1 confirming a five
membered cyclic ketone, and hence confirming the
formation of [3.3.0] bicyclic compound 10. The
structures of the products were further supported by
NMR, IR and mass spectral studies.
Further, thiols were easily converted to the
corresponding disulfides 14 in high yields (Table
III) through oxidative dimerization when stirred
with ITP in acetonitrilie at room temperature (25°C)





Table III - Dialkyl and diaryl disulfides 14.












It is noteworthy that further oxidation of the
disulfides to sulfoxides or sulfones did not take
place under the reaction conditions.
In conclusion, the present reactions offer an
extremely convenient and selective method to
synthesize disulfides, [3.3.0] bicyclic compounds
and dimeric aromatic compounds.
Experimental Section
General procedure for the oxidative
dimerization of aromatic hydrocarbons 1-8
(Table I). The aromatic hydrocarbon (0.01 mole) in
acetonitrile (10 mL) was added dropwise to a
solution ofITP (0.01 mole) in acetonotrile (10 mL).
A solid separated out after stirring the reaction
mixture for about 30 min. The reaction mixture was
however, stirred for another 2 hr, and then poured in
a beaker containing ice. The solid separated was
filtered, washed with water, dried and crystallized
from pet. ether - benzene.
General procedure for the synthesis of
bicyclo[3.3.0)octane-2-carboxylic esters 10 from
1,5-cyclooctadiene 9. A solution of ITP (0.01
mole) in an appropriate carboxylic acid (10 mL)
was mixed with a solution of 1,5-cyclooctadiene
(0.01 mole) in the same carboxylic acid (10 mL)
and the reaction mixture stirred for 2 hr, diluted
with water and extracted with ether. The ethereal
extract was washed successively with saturated
sodium carbonate solution, 1% hydrochloric acid,
water (2-3 times) and drived over anhydrous
Na2S04. Ether was removed under vacuum and the
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ester 10 so formed was purified by fractional
distillation.
General procedure for the oxidation of thiols
to disulfides 14. A solution of ITP (0.01 mole) in
acetonitrile (10 mL) was added to a solution of thiol
in acetonitrile (10 ml) and the reaction mixture
stirred for 2 hr, diluted with water and extracted
with ether. The ethereal extract was washed
successively with saturated sodium carbonate
solution, 1% hydrochloric acid, water (2-3 times)
and dried over anhydrous Na2S04. Ether was
removed under vacuum and the corresponding
disulfide 14 so formed was purified by fractional
distillation.
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